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(57) ABSTRACT

Provided is a cooker with a steam generating function without
leakage of water and having excellent reliability and durabil-
ity. A connecting member is formed of a soft material, and is
guided by a convex-shaped guide portion having a rounded
tip when it is inserted into an opening concave portion of a
water tank (FIG. 4), and a convex-shaped seal portion for
ensuring a seal can uniformly contact the opening concave
portion. Moreover, the convex-shaped seal portion for ensur-
ing the seal is integrally formed with a connection portion 3.
Therefore, the durability and the reliability for slipping-off
prevention can be enhanced, and the number of components
can also be reduced.

3 Claims, 7 Drawing Sheets
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FIG. 5
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1
COOKER WITH STEAM GENERATING
FUNCTION

This application is a 371 application of PCT/IP2011/
000012 having an international filing date of Jan. 5, 2011,
which claims priority to JP 2010-001685 filed Jan. 7, 2010,
the entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present invention relates to a cooker with a steam
generating function which supplies heat and steam into a
heating chamber and thus heat treats an object to be heated.

BACKGROUND ART

As a conventional cooker, there is known a cooker with a
steam generating function which generates steam in cooking
(for example, see Patent Document 1).

FIG. 2 is a perspective view showing a cooker 5 with a
steam generating function which serves as a cooker. FIG. 3 is
a perspective view showing the cooker 5 with the steam
generating function which includes a water tank housing
member in a lower part of a front surface. As shown in FIGS.
2 and 3, the cooker 5 with the steam generating function
serving as the cooker includes a water tank 6 configured to
store water to generate steam and provided below a heating
chamber which is opened on a front surface for accommodat-
ing an object to be heated therein.

The water tank 6 is accommodated in a water tank housing
portion 7 provided below the heating chamber of the cooker 5
with the steam generating function, and is removably
attached from the front surface side of the cooker 5 with the
steam generating function. FIG. 4 is a perspective view show-
ing the water tank 6. FIG. 4(a) is a perspective view seen from
the front surface of the water tank 6. FIG. 4(b) is a perspective
view seen from a rear surface of the water tank 6. As shown in
FIG. 4(b), an opening concave portion 8 is provided on the
rear surface of the water tank 6 (see FIG. 2), and the water
tank 6 and the water tank housing portion 7 are removably
connected to each other by means of a connecting member
provided in the water tank housing portion 7 (see FIG. 3).

Next, a method for supplying water from the water tank 6
storing water therein to a heating chamber body of the cooker
5 with a steam generating function will be described with
reference to FIG. 5. FIG. 5 is a sectional side view showing a
state in which the water tank 6 is connected to the connecting
member in the water tank housing portion 7. FIG. 5(a) is a
sectional side view showing a state in which the water tank 6
is not connected to the connecting member, and FIG. 5(b) is
a sectional side view showing a state in which the water tank
6 is connected to the connecting member and a sectional side
view showing a path for water. As shown in FIG. 5(a), the
water stored in the water tank 6 (not shown) is pushed against
the water tank 6 by means of a valve shaft 15 connected to a
tank packing 14 and a spring (not shown), thereby sealed so as
not to leak out of the water tank 6.

As shown in FIG. 5(b), when the water tank 6 is inserted
into the water tank housing portion 7 (see FI1G. 3), a connect-
ing member provided in the water tank housing portion 7 is
connected to an opening concave portion 8 provided on the
rear surface of the water tank 6.

FIG. 7 is a front view and an exploded sectional view
showing a conventional connecting member. FIG. 7(a) is a
front view showing the conventional connecting member.
FIG. 7(b) is an exploded sectional view showing the conven-
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tional connecting member. The connecting member is pro-
vided with an O-ring packing 12 as shown in FIG. 7(b), and
the O-ring packing 12 contacts an internal wall of the opening
concave portion 8 so that the water tank 6 and the water tank
housing portion 7 are sealed. As shown in FIG. 7(b), the
conventional connecting member is formed by a combination
of'a guide portion 1, the O-ring packing 12 and a water tube
13. Furthermore, the guide portion 1 is formed of a hard
material.

When the water tank 6 is further pushed in, the valve shaft
15 is pressed by the connecting member such that a clearance
is formed between the tank packing 14 and the water tank 6 as
shown in FI1G. 7(b). The water stored in the water tank 6 enters
from the clearance and passes through an internal hollow
portion 4, and is supplied to a water pump (not shown)
through the water tube 13 in a water path 16 as shown in an
arrow.

When the water tank 6 is removed from the water tank
housing portion 7 (FIG. 3) reversely to the procedure, the tank
packing 14 is closed so that the water stored in the water tank
6 is sealed in the water tank 6. As a result, the water stored in
the water tank 6 can be prevented from leaking out.

With the structure, the water tank 6 is disposed removably
from the body of the cooker 5 with the steam generating
function which serves as the cooker. Therefore, the water tank
6 can easily be taken out to carry out cleaning or the like.
Therefore, usability can be enhanced sanitarily.

RELATED ART DOCUMENTS
Patent Documents
Patent Document 1: JP-A-2006-017398

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

However, with the conventional structure, the guide por-
tion 1 for guiding an insertion into the opening concave
portion 8 of the water tank 6 is formed of the hard material in
the connecting member provided in the water tank housing
portion 7 for connecting the water tank 6 as described above.
For this reason, in the case in which the insertion into the
opening concave portion 8 of the water tank 6 is carried out
obliquely from a position shifted from a central line of an
opening, there is a fear that the O-ring packing 12 provided on
the connecting member may contact the opening concave
portion 8 unevenly, and sealing may not be carried out per-
fectly, which results in leakage of the water stored in the water
tank 6.

Moreover, the O-ring packing 12 is generally formed of a
soft material to have a shape of a thin ring, and is broken due
to the repetition of the insertion/removal of the water tank 6.
Also in this case, there is a fear that the water stored in the
water tank 6 may leak out.

Furthermore, the water tube 13 for supplying the water
stored in the water tank 6 to a water pump is connected to the
connecting member by press fitting through the internal hol-
low portion 4 of the connecting member. For this reason, there
is also a risk that the water tube 13 slips off if an amount of the
press fitting is small.

In order to solve the conventional problems, an object of
the invention is to provide a cooker with a steam generating
function in which a connecting member for removably con-
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necting a water tank storing water for generating steam is
used to eliminate a fear of a leakage of the water stored in the
water tank.

Means for Solving the Problem

In order to solve the conventional problems, a cooker with
a steam generating function according to the invention
includes a connecting member for removably connecting a
water tank configured to store water for generating steam
formed of a soft material, wherein the connecting member
includes a convex-shaped guide having a rounded tip formed
over a round in a circumferential direction for guiding when
inserted into an opening concave portion disposed in the
water tank. Even when the insertion into the opening concave
portion of the water tank is carried out obliquely from a
position shifted from a central line of an opening of the
connecting member, since the connecting member is formed
of a soft material and the convex-shaped guide including the
rounded tip is provided, the shift of the central line of the
opening of the connecting member can be regulated flexibly.
Thus, the convex portion of the connecting member uni-
formly contacts the opening concave portion of the water
tank. Consequently, the water stored in the water tank does
not leak out.

Advantages of the Invention

The invention can provide a cooker with a steam generating
function in which a connecting member for removably con-
necting a water tank to a cooker body with a steam generating
function is formed by a soft material, and a guide portion, a
seal portion and a connection portion are constituted inte-
grally with each other so that there is no fear of a leakage of
the water and reliability and durability are excellent.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a perspective view showing a connecting member
to be used in a cooker with a steam generating function
according to a first embodiment of the invention.

FIG. 2 is a perspective view showing the cooker with a
steam generating function which serves as a cooker.

FIG. 3 is a perspective view showing a body having a water
tank housing member in a lower part of a front surface.

FIG. 4 is a perspective view showing the water tank, in
which FIG. 4(a) is a perspective view seen from a front
surface of the water tank and FIG. 4(b) is a perspective view
seen from a rear surface of the water tank.

FIG. 5 is a sectional side view showing a state in which the
water tank is connected to the connecting member in the
water tank housing portion, in which FIG. 5(a) is a sectional
side view showing a state in which the water tank is not
connected to the connecting member and FIG. 5(b) is a sec-
tional side view showing a state in which the water tank is
connected to the connecting member and a sectional side
view showing a path for water.

FIG. 6 is an enlarged view showing a main part of a con-
necting member to be used in a cooker with a steam generat-
ing function according to a first or second embodiment of the
invention, in which FIG. 6(a) is a front view showing the
connecting member according to the present invention and
FIG. 6(b) is an exploded sectional view showing the connect-
ing member according to the invention.

FIG. 7 is a front view and an exploded sectional view
showing a conventional connecting member, in which FIG.

10

15

20

25

30

35

40

45

50

55

60

65

4

7(a) is a front view showing the conventional connecting
member and FIG. 7(b) is an exploded sectional view.

MODE FOR CARRYING OUT THE INVENTION

According to a first invention, a connection member for
removably connecting a water tank configured to store water
for generating steam is formed of a soft material and includes
a convex-shaped guide portion including a rounded tip
formed over a round in a circumferential direction for guiding
when inserted into an opening concave portion disposed in
the water tank. Therefore, even when the insertion into the
opening concave portion of the water tank is carried out
obliquely from a position shifted from a central line of an
opening, since the connection member is formed of a soft
material and the convex-shaped guide portion including the
rounded tip is provided, the shift of the central line of the
opening can be regulated flexibly. Thus, the convex portion of
the connecting member uniformly contacts the opening con-
cave portion, whereby the water stored in the water tank does
not leak out.

Moreover, the connecting member is coupled to the open-
ing concave portion of the water tank, and a convex seal
portion formed over a round in the circumferential direction
for ensuring seal with the opening concave portion of the
water tank is integrated with a connection portion having a
shape of an internal hollow tube. Even when the water tank is
repetitively inserted/removed, a stress such as a twist is
absorbed by the connecting member as a whole. Therefore, a
drawback such as breakage of the seal portion or slipping-off
of a water tube is not caused so that durability can be
enhanced remarkably.

According to a second invention, in the connecting mem-
ber, a surface for contacting the opening concave portion of
the water tank is blasted so as to have fine concave and convex
portions. Therefore, it is possible to relieve a frictional resis-
tance in the removal/insertion of the water tank so that usabil-
ity can be enhanced.

According to a third invention, in the connecting member,
an inside diameter of an internal hollow portion to be inserted
into the opening concave portion of the water tank is reduced
in a tip inlet part of the connecting member and is increased in
a deep part of the connecting member. Consequently, it is
possible to prevent the water collected in the internal hollow
portion from dropping onto a floor or the like when removing
the water tank due to a water exchange or the like.

According to a fourth invention, in the connecting member,
adiameter (a radius or a diameter) of the convex-shaped guide
portion obtained by rounding the tip of the connecting mem-
ber is set to be smaller than a diameter (a radius or a diameter)
of the convex shape of the seal portion. In the removal/inser-
tion of the water tank, consequently, the convex portion
formed over a round in a circumferential direction of the seal
portion always forms a certain clearance in contact with the
opening concave portion of the water tank. Thus, reliability
and durability can be enhanced.

Embodiments according to the invention will be described
below with reference to the drawings. The invention is not
restricted to the embodiments.

First Embodiment

FIG. 11is aperspective view showing a connecting member
to be used in a cooker with a steam generating function
according to a first embodiment of the invention. In FIG. 1,
the connecting member is formed by a soft material, and a
convex-shaped guide portion 1 including a rounded tip
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formed over a round in a circumferential direction, a convex-
shaped seal portion 2 formed over a round in a circumferential
direction to ensure a seal with an opening concave portion 8
of a water tank 6 (see FIG. 4) and a connection portion 3
having an inner part taking a shape of a hollow tube are
constituted integrally with each other.

As described above, the conventional connecting member
is constituted in combination ofthe guide portion 1, an O-ring
packing 12 and a water tube 13 as shown in F1G. 7(5). Accord-
ingly, man-hour is taken in a production of the conventional
connecting member. In the connecting member according to
the invention, however, the guide portion 1, the seal portion 2
and the connection portion 3 are constituted integrally with
each other. Therefore, it is possible to enhance a productivity
and a mass productivity of the connecting member.

According to the invention, the connecting member is
formed by the soft material and is guided by the guide portion
1 taking a convex shape having a rounded tip when it is
inserted into the opening concave portion 8 of the water tank
6 (see FIG. 4), and a shift of the opening concave portion 8 of
the water tank 6 and a central line of the connecting member
is decreased. Consequently, the seal portion 2 taking a convex
shape for ensuring a seal of the opening concave portion 8 of
the water tank 6 and the connecting member can uniformly
come in contact so that there is no fear of the leakage of the
water.

In addition to the guide portion 1, furthermore, the seal
portion 2 taking the convex shape for ensuring the seal of the
opening concave portion 8 of the water tank 6 and the con-
necting member and the connection portion 3 are constituted
integrally with each other. Therefore, reliability, that is, dura-
bility or prevention of slipping-off can be enhanced and the
number of components can also be reduced.

Second Embodiment

FIG. 6 is an enlarged view showing a main part of a con-
necting member to be used in a cooker with a steam generat-
ing function according to a first or second embodiment of the
invention. FIG. 6(a) is a front view showing a connecting
member according to the invention. FIG. 6(5) is an exploded
sectional view showing the connecting member according to
the invention. In FIG. 6(b), a portion to come in contact with
an opening concave portion 8 of a water tank 6 (see FIG.
5(a)), that is, a blasting range 11 is subjected to blasting so as
to have fine concavo-convex portions on a surface.

According to the invention, a connecting member is
formed by a soft material (for example, a silicone rubber, a
synthetic rubber or the like). In an insertion into the opening
concave portion 8 of the water tank 6 (see FIG. 5(a)), a
frictional resistance is increased so that the water tank 6 is
removed/inserted with difficulty. However, the blasting range
11 is subjected to the blasting. Therefore, the frictional resis-
tance is relieved by the fine concavo-convex portions on the
surface in the blasting range 11 so that an inserting/removing
force of the water tank 6 can be reduced.

Third Embodiment

In FIG. 6(b), in an internal hollow portion 4, a hollow
inside diameter (an inlet) 10a of a close place to a tip inlet is
reduced and a hollow inside diameter (an inner part) 115 of an
inner place is increased. When a water tank is removed for a
water exchange or the like, therefore, the water collected into
the internal hollow portion 4 is reduced in the hollow inside
diameter (inlet) 10a. Thus, the internal hollow portion 4
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serves to block the water. Consequently, it is possible to
prevent the water from dropping onto a floor or the like.

Fourth Embodiment

In FIG. 6(b), a diameter (for example, a radius, a diameter
or the like) 9a of a convex part of a guide portion is set to be
smaller than a diameter (for example, a radius, a diameter or
the like) 96 of a convex part of a seal portion. In a removal/
insertion of a water tank, consequently, a convex-shaped seal
portion 2 which formed over a round in a circumferential
direction of the seal portion 2 always forms a certain clear-
ance in contact with an opening concave portion 8 of a water
tank (see FIG. 5(a)). Consequently, the contact of the seal
portion 2 taking the convex shape is uniformly made. Thus, it
is possible to further enhance reliability and durability of the
cooker with a steam generating function according to the
invention.

Although the various embodiments have been described
above with reference to the drawings, it is apparent that the
invention is not restricted to the examples. It is apparent that
the skilled in the art can think of various changed or modified
examples within the scope of claims and it is a matter of
course that they are understood to belong to the technical
scope of the invention.

The application is based on Japanese Patent Application
No. 2010-001685 filed on Jan. 7, 2010 and contents thereof
are incorporated herein by reference.

INDUSTRIAL APPLICABILITY

As described above, in the cooker with a steam generating
function according to the invention, a connecting member for
removably connecting a water tank to a cooker body is formed
by a soft material, and a guide portion, a seal portion and a
connection portion are constituted integrally with each other.
Consequently, there is no fear of a leakage of water and
reliability and durability are excellent.

The invention claimed is:
1. A cooker with a steam generating function, the cooker
comprising:

a heating chamber;

a removable water tank configured to store water for gen-
erating steam, the removable water tank attached toward
a front surface of the cooker and further configured to
supply heat and the steam into the heating chamber,
thereby heat treating an object to be heated, the water
tank having a concave opening therein; and

a connecting member comprising a soft material config-
ured to be removably connected to the water tank,

the connecting member including a convex-shaped guide
portion having a round circumferential end portion for
guiding the connecting member into the concave open-
ing in the water tank,

wherein the guide portion further comprises a convex-
shaped seal portion mated to the concave opening of the
water tank and surrounding a rounded circumferential
surface of the connecting member and sealing the con-
necting member to the concave opening of the water
tank, and

a coupling portion that includes a hollow tube therein,
wherein, in the connecting member, an inside diameter
of the hollow tube at the round circumferential end por-
tion in a tip inlet part of the connecting member is less
that an inside diameter of the hollow tube in a deep part
ofthe connecting member spaced away from the tip inlet
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part such that water can collect in the deep part when the
water tank is removed and water leakage is reduced, and
wherein the guide portion, the seal portion, and the cou-
pling portion comprise a single integrated body of mate-
rial. 5

2. The cooker according to claim 1, wherein in the con-
necting member, a surface of the round circumferential end
portion is smooth and includes fine concave and convex por-
tions.

3. The cooker according to claim 1, wherein in the con- 10
necting member, an outer diameter of the round circumferen-
tial end portion of the convex-shaped guide portion is less
than an outer diameter of the seal portion.

#* #* #* #* #*



